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Introduction
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 The following  pages represent one of the main topics currently being discussed at CEA in the framework of the efforts 
aiming to prepare the LB650 Cryomodules test zone.

 Several RF sources configuration scenarios are under study in order to estimate the needed resources.

 The RF test discussions and meeting between CEA and FERMILAB, we are starting this week, will help to focus on the 
optimal solution.

Outline:

 Baseline test zone : current situation

 RF Power Needs (to be confirmed based on the test plan)

 RF sources configuration scenarios

 Comparison of the scenarios 
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Test Zone
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Current RF Power Network Inside the bunker
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RF Power Needs
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Values Power increase
ratio

Accelerating field Eacc [MV/m] 16.9

Input power** for Eacc [kW] 10

Input power** for Eacc+ 10% overhead [kW] 12.1 1.21

Input power** for Eacc+ 10% overhead+ (+/- 20% QL) [kW] 15.1 1.25

Input power** for Eacc+ 10% overhead+ (+/- 20% QL)+ 20Hz microphonics [kW] 19.1 1.26

Parameters LB650 HB650 Units

Nominal gradient 16.9 18.8 MV/m

Nominal QL 1.04e7 9.9e+6

CM: Required nominal/maximum* Forward power for 2mA 30/35 43/53 kW

CM: Maximum* total power circulating in coupler for 2mA 44 68 kW

STC: Required nominal/maximum Forward power in STC test 10/15 16/25 kW

STC: Maximum Total power in coupler in STC test 30 50 kW

Forward/Total power required for coupler qualification in test stand 50/100 50/100 kW

*maximum power to cover ±20% variations in QL, 20Hz cavity detuning from microphonics 

and allows 10% higher gradient.

Do we need to perform RF conditioning 
of coupler up to 30/35 KW?
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**Power at the power coupler 
waveguide transition interface 



RF Power Test Configuration
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 Waveguides (WR1150): straight line, elbows, flexibles
 We consider that we will need 2 flexibles for each RF path from the RF source to the power coupler
 We consider the waveguides length for each RF path to be about 40 m
 Maximum total losses in the RF network (based on manufacturer data) 0.5 dB
 P1= 21.5 kW
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RF Power Test Configuration 2

7

 Waveguides (WR1150): straight line, elbows, flexibles
 We consider that we will need 2 flexible for each RF path from the RF source to the power coupler
 We consider the waveguides length for each RF path to be about 40 m
 Power divider adds 0.1 dB RF losses to each RF path
 Maximum total losses in the RF network (based on manufacturer data) 0.6 dB
 P2 ~ 44 kW max (this value will be reviewed after the discussion of the requirements for the cryomodule test)

This configuration make RF conditioning of the couplers possible up to their maximum operating power
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3&4 and SSA_2 P2 to couplers 1&2 

H. JENHANI (CEA), November 6th, 2020



RF Power Test Configuration 3
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 Waveguides (WR1150): straight line, elbows, flexibles
 We consider that we will need 2 flexible for each path from the RF source to the power coupler
 We consider the waveguides length for each RF path to be about 40 m
 2* Power divider add 0.2 dB RF losses per power path
 Maximum total losses in the RF network (based on manufacturer data) 0.7 dB
 P3 ~ 90 kW max (this value will be reviewed after the discussion of the requirements for the cryomodule test)
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Comparison Between the 3 Proposed Configurations
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Config.1 
(++) RF power increased independently on each coupler
(-) No possible test for the Power Coupler up to 30/35 KW
(-) More waveguide total length needed
(-) More equipment to install and command/control each source
(-) Four waveguide inputs to the casemate

Config.2 
(++) Possible test for the Power Coupler up to 30/35 KW
(+) Less waveguide total length than Config.1
(+) Less equipment to install and command/control each source
(-) RF power variation dependency between couplers (1&2) and (3&4)

Config.3 
(++) Possible test for the Power Coupler up to 30/35 KW
(++) Less equipment to install and command/control each source
(+) Less waveguide total length than Config.2
(-) RF power variation dependency between couplers.
(-) In case of technical problem no RF test is possible 

P1= 21.5 kW

P2 ~ 44 kW 

P3 ~ 90 kW 
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Miscellaneous (1)
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Miscellaneous (2)
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